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Shoji HORIE Lake Geologically, the lake owes its origin to the caldera depression in a portion of the Nasu Volcanic Zone, one of the main zones of Quaternary volcanism in the Japanese Islands. This volcanic zone runs from the western part of Hokkaido to central Japan, mostly along the "Morioka-Shirakawa Line," an important N-S tectonic line in the northeastern mainland of Japan (TsuBoi et al. 1956 ). It is particularly interesting that most of the simple caldera lakes of the country are located in this volcanic zone (Table 2) .
Among the 10 lakes, 7 (including Lake Tazawa, the deepest lake in Japan and 17th deepest in the world) are situated in the Nasu Volcanic Zone.
The outline of Lake Towada is nearly rectangular, although the southeastern shore shows some irregularity due to the later eruption of a central cone. It 1) 330. 7 m according to Kobe Marine Observatory (1939) . (1930) and KUNO (1954 KUNO ( , 1956 , both the northeastern and southwestern walls of the basin follow the NNW-SSE direction, which coincides with the geologic structure of Tertiary formations in this district. TOMITA also noted that the (Fig. 1) . The deepest point in the lake occupies the center of the second-stage caldera depression, but shallow water extending of the point northwest of Nakanoumi divides the basin into two parts. The subordinate basin northwest of the shoal, like the deepest basin to the southeast, is elongated from northwest to southeast. In other words, the long axes of both of the basins are parallel with the two caldera walls and also with the MikadoishiMt. Ogura volcanic line.
Lacustrine terraces in this lake basin are particularly interesting. Lacustrine terraces can be observed even along the foot of such a steep wall as that of this giant caldera (Fig. 2) . The writer who has studied the topographic features of lacustrine terraces in the Japanese Islands finds that, regardless of their origin (whether from crustal movement or from climatic change), nearly all Lake Towada has a significant position among the Japanese lakes in connection with this problem ; in addition to the lacustrine terrace at about 11 m above the lake, an obvious wave-cut platform can be recognized along the present shore, especially in the northeastern part (Fig. 3) . This wave-cut platform is the largest of any known to the writer in Japanese lake basins ; it is far more impressive than the fragmentary platform along the north shore of both Lakes
Tazawa and Osoresan and the west shore of Lake Inawashiro. At Kodatamiishi and Odatami-ishi the wave-cut platform is slightly (30-50 cm) above the present lake level. Its width is 10-20 m, and at Odatami-ishi it has a continuous extent of about 200 m. It is cut into a dacitic tuff which seems not to resist wave action.
Other conditions that are presumably favourable to the formation of such a platform are : the great size of the lake and its steep sublacustrine topography, together with strong winds from the southwest, all of which make for vigorous wave action : and frost-cracking during severe winters. At present the lake is drained artificially through the Aobuna tunnel, but the natural outlet was the Oirase River, which flows from Nenokuchi to the Pacific Ocean. The formation of the wave-cut platform obviously required a long time during which the lake level was constant at about 400 m1). In this respect Lake Towada contrasts sharply with other Japanese lake basins that show significant fluctuation of level in recent time.
Hence this wave-cut platform is unique and demands special explanation. Probably it is to be found in the existence of a water-fall, Chb-shi Otaki, about 1. 5 km down the Oirase River from Nenokuchi. The fall is several meters high and is cut in andesite. This sill of hard rock has doubtless maintained the lake at its 400 m level for a long time.
As for the 11 m terrace, it has counterparts in many other Japanese lake basins and it may now be supposed (HoRIE, 1957) that it belongs to the pluvial age when many Japanese lake levels were higher than today. The possible date is about 4000 years ago, according to archeological and geomorphic evidence from other lake basins. Thus the pluvial age was at least roughly contemporaneous with high lake levels in Mexico, drowned bog surfaces in Europe and renewed glaciation in Alaska and the western United States.
Some problems are raised by the foregoing facts and deductions
(1) The 11 m lacustrine terrace of Lake Towada is remarkably uniform in altitude1).
Terraces around such large Japanese lakes usually show evidence of tilting (HoRIE, 1956 b) ; however, except along the north shore, where KuNo (1954, 1956) has already pointed out a fault line, the altitude of this one differs little from 11 m.
(2) The age of first formation of the lake is uncertain, although it is probably Pleistocene.
A welded tuff of the Towada caldera has been discovered (MTNATO and Fukada 1950) In order to solve such questions it is desirable to make a paleolimnological study of the lake sediments, which preserve the historical events of the lake basin. At present the writer is analysing fossil pollen and animal microfossils in the sediments of the deepest point of Lake Towada. These analyses together with "C dating may clarify not only the developmental history of Lake Towada 1). The terrace was first described by HARADA (1889). KINOSHITA (1929 KINOSHITA ( , 1932 gave its altitude as 50-60 m above the present lake ; this value was also given by TANAKA (1911 , 1922a b, 1936 ) and TOMITA (1930 . The writer has been unable to find a terrace at this altitude. Besides, the writer observed a cave, named Omuro DOkutsu, on the ascent of Mt. Ogura from Goshiki-iwa.
It is situated several meters above the present lake level and seems, despite TOMITA'S statement (1930) , not to have been formed by waves at a high lake level.
